The electron capture (EC) decaying 163 Ho has been a candidate for measuring the electron neutrino mass since a long time and recently the interest in 163 Ho has been renewed because of a possible relic antineutrino capture experiment. However, if there is no overdensity in the antineutrino distribution, the detection of relic antineutrinos using this 163 
Then the EC decay rate can be obtained by [7, 14] 
with G β =G F cosθ C , n i the fraction of occupancy of the i-th atomic shell, C i the nuclear shape factor, β i the Coulomb amplitude of the electron radial wave function, and B i an atomic correction for electron exchange and overlap.
There are challenging experimental techniques for neutrino capture experiments. High precision Penning trap mass spectroscopy (PT-MS) [5, 15] can accurately measure the mass difference between the parent and the daughter nuclei and this technique was used for direct measurement of the mass difference of 163 Ho and 163 Dy for solving the Q-value puzzle for the neutrino mass determination [5] . Micro-calorimetry measurement, embedding a radioactive nuclear source in a bolometer [16] [17] [18] , can measure all the de-excitation bolometric spectrum of γ-and X-rays and the expected peaks will be well separated by a precision of a few eV, with a hope to see relic antineutrino events in the tail.
Atomic levels in energy spectrum of neutrinos produced in EC decays have finite natural widths with a Breit-Wigner resonance form, each at an energy Q-E i , so that the spectrum
The antineutrino capture rate can be obtained by [7] 
where nν(∼ 55 cm −3 ) is the number density of incoming antineutrinos, Eν is their energy ( m ν for CνB), and ρ i (Eν) is the density of final states.
The ratio between antineutrino capture and EC decay rates can be obtained by [7] 
The total number of signal events can be calculated using [7] 
where N A is Avogadro's number, n mol is the number of moles, t is the exposure time, and T 1/2 is the half-life of the parent nucleus.
Assuming Q EC =2.5 keV for 163 Ho, Lusignoli and Vignati obtained 5.8×10 −23 [7] for the ratio λν/λ EC , which is higher than the analogous result for tritium β-decay, come from the mass excesses of the parent and daughter nuclei are very large. We define Q EC for an EC decay to a daughter excited state
with ∆m denoting the mass excess, ' †' atomic excitation, '*' nuclear excitation, E (Z−1).nucl the nuclear excitation energy of a nucleus with proton number Z − 1 , B (Z−1).e the binding energy of the electron being captured, and B (Z−1).elast the binding energy of the valence electron. Since there are big errors in the excess masses of nuclei, we define the following quantities dQ EC and ∆Q EC as
To search for suitable targets for relic antineutrino capture, we first filter possible candidates from all nuclei available. For the filtering, we take into account nuclear databases on nuclear structure and decay data, mass excesses, Q EC -values, half-lives, parent and daughter excited states and their spins and parities for all available isotopes available [5, 20, 21] and all atomic data available, electron binding energies, widths, and wave functions [23, 24] .
Based on these nuclear and atomic data, we set the following criteria: (a) A nucleus should be an EC decaying nucleus. (b) We considered EC from all electron levels, K, L, M, N, [11] . Also their electron binding energy states are given. Electrons in these states can be resonantly absorbed by the nucleus and all the electrons in the energy below the resonant electron bound states for each isotope can be absorbed.
O, and P with S and P 1/2 states. (Note that, since the EC rate is essentially proportional to the electron density at the nucleus [14] , captures from the P 3/2 electron states do not contribute to the reaction rate.) (c) T 1/2 of parent nucleus is longer than 10 days. Novikov [11] . and red bullets in the figure denote isotopes leading to ground state and excited states, respectively. The de-excitation energy spectra of the EC decays are shown in Fig. 4 as a function of 'E C − E * ' for the candidates, considering a neutrino mass m ν =0.2 eV. Also the tail parts of the de-excitation energy spectra for the candidates are shown in the Fig. 5 
